Abstract Introduction: The access healthcare services to inmates within correctional settings has generally been low and problematic due to specific nature of the prison setting. Telemedicine has been used as an alternative delivery mode. This study aimed to collate the current evidence related to the use of telemedicine to deliver health services within correctional settings. Methods: A comprehensive search of seven databases -PubMed, Embase, CINAHL, Informit, Cochrane Central Register of Controlled Trials, PsycINFO and Scopus, for peer-reviewed publications was conducted in April, 2018. Results: Initial search identified 1147 articles. After review of the title and abstract, 36 articles were included in the final review. Of the included articles, 19 (53%) were published during the period of 2010-2018. Articles were predominantly from the USA (n ¼ 23; 64 %), France and Australia. There were 23 descriptive studies (64%), five costing studies (14%) five experimental studies (14%), two mixed methods (6%) and one qualitative study (3%). The experimental studies were predominantly focused on mental health services (n ¼ 4, 80%). The commonest telemedicine intervention used was synchronous videoconferencing (n ¼ 21, 58%), while eight articles (22%) described asynchronous interventions. Telemedicine interventions were mainly used for mental health (n ¼ 13), and ophthalmology (n ¼ 4) disciplines. Discussion: In the right circumstances, telemedicine interventions within correctional settings seem to be a useful method in connecting inmates with essential health services.
Introduction
The correctional setting is a unique environment where inmates are kept detached and isolated from society, for correctional and rehabilitation purposes. From the health service perspective, this detached nature also means that health service delivery is often a complex process. Evidence shows that the disease burden among prison inmates is much higher compared with the general population. 1 Illegal substance abuse, some behaviour issues and mental health problems are common among the people who tend to fall into jail; this could be one possible reason for higher rates of disease burden among prison population. In addition, prisoners often come from socially disadvantaged segments of the community and have higher rates of communicable and non-communicable diseases, most likely due to lifestyle factors pre-incarceration. 2 There is some evidence to show that access to health services within correctional establishments is constrained due to security, resources and culture. 3, 4 Resultantly, prison health is a highly sensitive issue, often linked with human rights. 5 Traditional methods of providing health services to prison populations include transporting prison patients to hospitals, in-house medical support and medical outreach. 6 In addition to the problems generally associated with transporting prison-patients to health institutions (e.g. high travel costs, staff time etc.), travel safety and security issues are also important considerations. 7 In some correctional centres there may be in-house medical facilities. However, the available services, particularly specialist medical services, are often limited. 8 The outreach services, whereby specialists provide health services to inmates within the correctional facility, is also considered inefficient and costly. 9 Evidence suggests that the use of information and communication technologies can redress some of the problems associated with healthcare delivery for prison populations. 10 However, to date, there is no study collating the evidence of previous telemedicine applications (nor its usefulness) within correctional settings. Understanding what works and how different services could be incorporated to correctional health services could provide future interventions direction on using telemedicine interventions successfully. Therefore, this study aims to collate published peer-reviewed literature relating to telemedicine interventions within prisons, with a view to understanding its potential usefulness.
Methods
The study was conducted referring to the protocol developed by the Joanna Briggs Institute (JBI) for scoping reviews. 11 The main considerations of the JBI review protocol (study objective, inclusion criteria, search strategy, data extraction and presentation of results) were observed. This study was registered in the International Prospective Register of Systematic Reviews (PROSPERO 2018, CRD42018092284). 12 
Study objective
The study objective was to collate the current evidence to the usefulness of telemedicine interventions to provide health services within correctional services. For the purpose of this study, a 'useful' or a 'potentially useful' intervention was identified when prison a telemedicine intervention was described as successful (or through interpretation of available evidence).
Inclusion criteria
The review was conducted on peer-reviewed publications published between January 2000 and April 2018. The reason for limiting searches to this narrow period was due to change in technology rendering findings of earlier studies unsuitable for current contexts. As the study aimed to collate all evidence related to the usefulness of telemedicine in providing health services, any clinical services to prisoners in correctional settings, prisoners at any age or in any clinical condition were included. The review also considered any type of study (quantitative, qualitative or costing) if adequate information (to assess successful implementation or utilization) on the service delivered was described. Articles related to healthcare models, technical feasibility studies, education and training, reviews, case studies, letters and published comments were excluded (inadequacy of information to reliably assess usefulness). Publications with no abstracts and non-English articles were also excluded. Grey literature was not searched.
Search strategy
Literature searches were performed on PubMed, Embase, CINAHL, Informit, Cochrane Central Register of Controlled Trials, PsycINFO and Scopus databases. A combination of relevant MeSH and Emtree terms and keywords relating to the telemedicine interventions in prison settings were used (refer to query syntax in Table 1 ). The reference management software EndNote version X8 was used to manage the identified articles and to check for duplicates.
Data extraction
Articles retrieved from the literature searches were initially screened at title level by one author (BS). Once suitable articles were identified the abstracts were reviewed (BS) for further review. Full text of these potentially relevant articles were obtained and reviewed for final eligibility assessment (BS). Two reviewers (BS and SE) independently verified the accuracy of the included articles (and the extracted data) by reviewing the full-text of 10 randomly selected articles. Disagreements between reviewers were resolved by consensus or by consulting a third reviewer (SW).
Data were extracted pertaining to the year of publication, country of the intervention, purpose (description) of the intervention, clinical discipline, type of telemedicine intervention, duration of intervention and technology used. With regard to the quality of studies, we assessed the quality using 'Study Quality Assessment Tools' for various study designs in this review. The quality rating was given as good, fair or poor. 13 Data were extracted to a data sheet (MS Excel) by one reviewer (BS). No attempt was made to assess the methodological and reporting quality of the included papers or to acquire missing data from the authors of the included papers. Because of the heterogeneity of the studies, a meta-analysis of the results was not feasible. The findings are reported in a narrative format.
Results
The electronic search of the seven databases resulted in 1540 articles, of which 1147 articles were screened at title and abstract level after excluding the duplicates.
The full texts of 153 articles were retrieved and assessed for eligibility and after further review 36 articles were included in the final analysis. A PRISMA flow chart of this process is shown in Figure 1 .
Characteristics of included articles
The majority of the studies were conducted in the USA (n ¼ 23, 64%), France (n ¼ 5, 14%) and Australia Embase n=218
Excluded n=994
Title and abstract screened n=1147
Duplicates removed n=393
Total number of articles identified n=1540
Full text assessed n=153
Included in study n=36
Excluded n=117 Figure 1 . The process of identifying, screening and including articles for the review.
(n ¼ 4, 11%). Descriptive studies represented the highest proportion of articles (n ¼ 23, 64%) published, followed by costing studies (n ¼ 5, 13.9%). Two articles used mixed methods 14, 15 and one a qualitative approach. 16 Five publications were experimental studies (n ¼ 5, 13.9%). Two of the experimental studies used multiple interventions 17, 18 whereas the rest consisted of one randomized controlled field experimental study, 19 one quasi-experimental study 20 and one prepost study design. 21 Four experimental studies were conducted in the field of mental health services (psychiatry or psychology) and the remaining related to adolescent health. 21 All experimental studies were conducted in the USA during 2007-2016. ( 
Type of clinical discipline
On most occasions, an intervention targeted only one clinical discipline (or health condition), whilst some interventions had no particular emphasis on the health condition (targeting overall health service delivery or minor conditions). The most common clinical discipline addressed was mental health (n ¼ 13, 36%) followed by eye care (n ¼ 4, 11%). Interventions for general medicine, 20, 22 HIV 23 and infectious diseases 24 were also described. Telemedicine was often used to deliver chronic care (n ¼ 30; 94%). Only one study described an intervention for acute care for prisoners (tele-cardiology), 25 where telemedicine was used for semi-urgent and non-urgent admissions at an emergency department in a short-term correctional facility.
Purpose of intervention
The interventions were used primarily for disease management (n ¼ 20), diagnosis (n ¼ 13) and screening purposes (n ¼ 11). Four interventions (11%) were targeted at juvenile offenders between 12 and 19 years of age, while the rest were among adult prisoners. One intervention used telemedicine for providing clinical expertise in complex Hepatitis C and HIV case management, where clinicians and pharmacists often used teleinterventions for case-management. 23 Out of the five costing studies, three had developed costing models to estimate (or extrapolate) costs. [26] [27] [28] These studies showed that telemedicine interventions in prisons reduced costs, by minimizing transport and custody related expenses. Costs were evaluated for diabetes retinopathy, 28 psychiatry 29 and cardiology 30 subspecialities. One costing study evaluated the cost savings from telemedicine compared with conventional health delivery into prisons (outreach), 30 whereas the other evaluated the cost effectiveness of a health intervention. 29 
Technology used
The commonest telemedicine application used was online consultations via videoconferencing (n ¼ 22, 61%). Several interventions used store and forward methods (n ¼ 8; 22%). Technology used in the store and forward methods were pre-recorded videos, digital images, fax and emails. Store and forward technology was commonly used during dentistry (n ¼ 3) 16, 31, 32 followed by ophthalmology (n ¼ 2). 33, 34 All experimental studies (n ¼ 5) used online videoconferencing technology. One study had used both real time and store and forward methods to assess the cost-effectiveness of telepsychiatry services for prison inmates with depression. 29 Smart phones were used only on one occasion to review electrocardiograms in an emergency telecardiology trial in a prison setting. 25 Overall, all studies included described various degrees of success (with some limitations), directing towards (the potential) usefulness of the intervention for future use.
Discussion
This study is important as it is the first review to collate current evidence relating to telemedicine interventions in the correctional setting. A review conducted by Fatehi et al. found that telemedicine services (videoconferencing) are more commonly used at hospitals, clinics and nursing homes compared with other special settings. 35 Studies show research evidence in telemedicine to have grown rapidly over the past decade, 36 while prison telemedicine has attracted only limited attention. However, evidence hints that telemedicine solutions could help improve access and communication between clinicians and prison-patients, and in overcoming barriers of providing specialist health services within correctional settings. 37 About two-thirds of the included studies were carried out in the USA, followed by France and Australia. The USA has the highest prison population in the world 38 and it is likely that searching for effective methods of providing health services has been a priority.
In addition, this review shows that the majority of publications (hence the interventions) were from developed countries. This increased interest could be a result of high costs of existing services (including outreach) or simply better facilitating health services to inmate populations. However, similar interventions may also be helpful to address health services issues in developing countries.
Mental health is the most commonly explored discipline at the prison setting for trialling telemedicine interventions. It included both psychiatric and psychological disorders such as depression, 29 mood disorders, emotional and behavioural disorders 20, 39 and substance abuse. 39, 40 Mental disorders are a main health problem among the general population, and it is likely that the prison populations too have a high burden of mental health disorders. 41 Tele-mental-health interventions through tele-psychiatry or telepsychology could logically be a suitable mode of care delivery for a prison community, 2 as the clinician can diagnose and manage conditions at a distance (e.g. videoconferencing) without risk to personal safety. As this study showed, the use of video consultation for providing mental health services was acceptable to both patients and providers alike. 42, 43 As evidence suggests, video consultations can be successfully used for screening, diagnosis, disease management and counselling and, importantly, prisoners may prefer tele-psychiatry consultations (particularly in relation to childhood sexual abuse and other sexual concerns) compared with onsite consultations. 44 In addition, telemedicine seems to be useful for surgery, cardiology and emergency care and chronic disease management needs.
As per the robustness of the quality of evidence, currently there are not many experimental or higher order study designs (e.g. randomized controlled trials) in the published literature. This may be due to practical difficulties in conducting such research in prison settings. However, telemedicine is clearly identified as a cost-effective method that can be used successfully to substitute face-to-face outpatient consultations for prisoners. These finding are also consistent with current studies related to economics of telemedicine. 26, 27 Being a scoping review, this study intended to describe the broader nature of the evidence relating to telemedicine used in prison settings. The heterogeneity of the existing evidence base of the field was not conducive to conducting a systematic review and therefore a scoping review was performed.
Conclusion
There seems to be an increase in interest relating to the use of telemedicine for delivering healthcare services in correctional facilities. The nature of constraints and barriers associated with providing healthcare services to prison inmates suggests that telemedicine may be a suitable method. Furthermore, the evidence shows the potential of telemedicine to offer clinical and economic benefits. However, the methodologically robust interventional studies to test the effectiveness of telemedicine in multiple medical specialities and sub-specialities should be conducted to build the evidence-base. Similarly, better-designed qualitative studies have to be undertaken to identify different perspectives of stakeholders involved in prison health services.
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